INTRODUCTION
General practice accounts for over 85% of all NHS doctor-patient encounters, and in England alone 37 000 GPs 1 see around 1 million patients every day across 7800 diverse practice settings. 2 Despite an increase in telephone consulting, 90% of patient consultations still happen face-toface in GP surgeries. 3 Understanding of what happens in these encounters is limited because of a relative lack of research in situ. This is often attributed to perceived difficulties in recording routine consultations, including obtaining ethical permissions, recruiting participants and organising data collection, safe transfer, and storage. Most recent consultations research (2003) has been based on patient interviews, surveys, or medical records, which provide a limited and potentially biased account of what actually occurs. 4 Consequently, the skill-sets necessary for working with consultations data have had fewer opportunities to be passed on and may be in danger of declining.
In contrast, some of the earliest and most influential studies in the history of general practice research were based on the study of directly observed or recorded consultations. One such study by Byrne and Long, 5 published in 1976 but still widely referenced today, remains remarkable for several reasons: for demonstrating the acceptability and feasibility of collecting large datasets of recordings of 'live' consultations between doctors and patients in the UK; as the first real evidence base capturing the difference between doctor-centred and patient-centred care; and for capturing a snapshot of what is now our primary care heritage. Despite early critiques of their analytic approach, 6 Byrne and Long remains a groundbreaking study. Furthermore, UK training for general practice has been heavily influenced by the use of videotaped consultations. 7 Recently, there has been a rise of interest and investment in large datasets of primary health care, 'Big-data'; that is, indirect records of selected information collected around the consultation. For example, the Clinical Practice Research Datalink 8 contains anonymised medical records data for over 11 million patients. By contrast, no UK datasets currently exist of primary care consultations themselves that might enable capacity building (in terms of knowledge and skills) to improve consultation outcomes. Although other researchers have collected recordings of UK primary care consultations, most of these have relied on audio-only and have not been collected with data sharing in mind. As such, the data have been subject to restricted ethical permissions. 9 The acceptability and feasibility of collecting audiotaped GP consultations with related data have been demonstrated in small studies. 10, 11 
Aim
To create an archive of videotaped consultations and linked data based on a large sample of routine face-to-face doctor-patient consultations with consent for use in future research and training.
Design and setting
Cross-sectional study in 12 general practices in the west of England, UK.
Method
Up to two GPs from each practice took part in the study. Over 1 to 2 days, consecutive patients were approached until up to 20 eligible patients for each GP consented to be videotaped. Eligible patients were aged ≥18 years, consulting on their own behalf, fluent in English, and with capacity to consent. GP questionnaires were self-administered. Patient questionnaires were self-administered immediately pre-consultation and post-consultation, and GPs filled in a checklist after each recording. A follow-up questionnaire was sent to patients after 10 days, and data about subsequent related consultations were collected from medical records 3 months later.
Results
Of collecting such data would be useful for training doctors and quality improvement, but expressed concern about data quality, security, confidentiality, and governance. 10 Videos provide a more accurate record of consultations including vocal, verbal, and visual behaviour, and a recent review has shown that most people regard videobased research in healthcare settings as acceptable and worthwhile. 12 Therefore, the aim of this project was to create a controlled database of high-quality videotaped GP-patient consultations, with linked practice, GP, and patient data, with consent for reuse for the purpose of future research and teaching.
METHOD
The design was a cross-sectional study of routine GP consultations with adult patients.
Participant selection and recruitment
A purposive sample of 12 practices from three clinical commissioning groups (CCGs) in the west of England, including urban, suburban, and semi-rural areas of high and low deprivation, was recruited to the study via the NIHR Clinical Research Network. Twenty-three GPs volunteered to have up to 20 routine consultations recorded over two or three half-day sessions between July 2014 and April 2015.
All adults aged ≥18 years seeing study GPs on recording days were handed a study leaflet on arrival, and given the opportunity to discuss the study with a researcher before deciding whether or not to participate and have their consultation recorded (by either video or audio-only). Participating patients
How this fits in
Understanding of routine consultations between patients and doctors in primary care is limited. High-quality consultation data are challenging to collect, with considerable ethical and practical hurdles. There are no existing archived datasets with permissions in place for reuse. The 'One in a Million' database provides a high-quality controlled-access resource for future research and training in UK general practice. Table 1 were also asked to give consent for the research team and/or other researchers to use data in the future, subject to ethical approval, and for their data to be used for the development of medical and research training materials. Patients could choose to consent to any or all of these activities.
For ethical reasons surrounding ongoing consent, patients were excluded if they were aged <18 years, lacked capacity to give informed consent, were consulting on behalf of a third party, or did not speak English fluently. The sex and ethnic group of patients who declined participation, and the reasons given, were recorded on screening logs.
Patients and doctors completed questionnaires before and after each consultation. The timing and data collected are listed in Table 1 .
Three months after the index consultation, typed entries relating to the index consultation and any related subsequent entries (reconsulting with the same or another GP or nurse, an out-of-hours visit, or emergency department visit) were extracted from consenting patients' medical records. Entries were defined as being related to the index consultation if the same symptom or problem was recorded. The number of other, unrelated reconsultations in the same time period was also recorded.
Consultation data
GPs were asked to videotape (or audiotape according to participant preference) all consultations with consenting adults. All recordings were transcribed verbatim by a professional transcription service, anonymised for names and place names, and the content coded for problems and issues discussed using a published coding tool 24 based on the International Classification of Primary Care, 2nd edition.
25
Practice data Geographical location, urban/rural classification, area-related deprivation score, patient list size, number of GPs at the practice, Quality and Outcomes Framework achievement, and score on doctor-patient communication items from the GP Patient Survey were extracted from practice websites. Consultation rates and number of missed appointments in the month of data collection were extracted from a search applied to practice records systems.
Study data were managed using REDCap electronic data capture tools hosted at the University of Bristol. 26 Individual-level Index of Multiple Deprivation (IMD) scores were derived from patient postcodes. Descriptive data analyses were undertaken using Stata (version 14). All numerical data were checked for missing values and potential invalid entries.
RESULTS

Practice characteristics
Of the 12 participating practices, six were located in areas of high deprivation (IMD 24-69) and six in areas of low deprivation (IMD 0-10). Ten were training practices and list sizes ranged from 6250 to 18 350 patients (mean practice list size 11 999, standard deviation [SD] 4264).
GP characteristics
Thirteen female and 10 male GPs participated, all of whom were of white ethnic group. Seven were aged <40 years and 16 were aged ≥40 years. The participants had been qualified as GPs for a mean of 18 years (range 2-35 years), and had worked at their current practice for a mean of 10 years and 11 months (range from 6 months to 32 years 1 month).
The flow of patients through the study is shown in Figure 1 . 
Patient characteristics
The characteristics of the patient sample are shown in Table 2 . Three-hundred and twenty-seven (97.9%) patients agreed for their data to be retained for use by the 'current research team', 300 (89.8%) for future use by 'other researchers', and 299 (89.5%) for 'the development of medical and research training materials'. Of the recorded consultations, 167 were with patients attending practices in areas of high deprivation (at a consent rate of 77.5%) and 160 at practices in areas of low deprivation (consent rate 81.4%). was not possible to tell). Most of the interactions (275, 84%) were two-party interactions featuring just the patient and a GP, while 52 (16%) featured a third party, typically the patient's child, partner, parent, and/or carer. Nine were 'joint' consultations; double appointments booked for two people to be seen consecutively.
Consultations data
In the 327 recordings, a total of 518 problems were discussed, with an average of 1.58 per consultation (95% CI = 1.49 to 1.68; SD 0.05; median 1; range 1-5). Most problems were raised by patients (n = 441; 85.3%), with 66 (12.6%) raised by the GP, and 11 (2.1%) raised by a third party. Table  3 shows the types of problems discussed. Following Procter et al, 24 the dimensions of each problem, that is, the types of 'issues' that were discussed with the GP to address the problem, were also classified using the nine issue types shown in Table 4 .
Survey data
The pre-consultation survey was completed by 287 patients, and 301 filled in the postconsultation survey on the day of data collection, or very soon afterwards. A follow-up survey, which was sent either by post or e-mail 10 days after the recorded consultation, was completed by 176 patients, representing a return rate of 52.7%, with rates particularly low in the more deprived neighbourhoods. All 23 GPs completed the GP surveys and 325 post-consultation checklists were completed. Details of the numbers of completed surveys are included in Table 1 .
Medical records data
Medical record entries were collected for the index consultations of 311 patients. Of these, 227 out of 311 (73.0%) patients had reconsulted at least once. For reconsultations, 128 of these patients had reconsulted with the same GP and 143 with another GP in the practice for the same problem, with some patients seeing both the same doctor and a different doctor.
DISCUSSION
Summary
An archive of recordings was successfully created of over 300 routine general practice consultations with linked practice and GP data, plus pre-and post-visit data from patients and medical records, with permissions in place for reuse by other bona fide researchers. The archive is stored digitally in the University of Bristol Research Data Repository, where a more detailed description of the contents may be found. As controlled data, reuse in future studies is governed by approval by an NHS ethics committee and the University of Bristol Data Access Committee. The recorded consultations have been transcribed verbatim, anonymised for spoken names and place names, and the problems and issues discussed within each consultation have been coded. An electronic database has been created that allows the data to be searched according to numerous variables at practice, GP, patient, or visit-level, with all data points linked to the index recordings.
Strengths and limitations
The data archive created in this study appears to be the only one of its kind in the UK, allowing access for further research.
It contains qualitative and quantitative data including descriptive data for each practice setting, high-quality videotapings, transcripts, and longitudinal questionnaire and medical records data. By prospectively collecting data, the precursors and immediate and more distal outcomes of consultations can be examined. Data were collected equally across areas of low deprivation and areas of high deprivation. Limitations include practices and GPs selfselecting to take part in the study, and the proportion of training practices being substantially higher than across general practice as a whole. By selecting practices within areas of high deprivation and areas of low deprivation, a wide range of patient characteristics have been included but at the expense of generalisability to practices with average deprivation. The recordings are also limited in that they provide a snapshot of 1 to 2 days of consulting for a small number of GPs, clustered within a smaller number of practices. Telephone consultations are increasingly common and these were not captured. All the practices were located across three CCGs in the west of England and consultation behaviour may be different in other areas. For all these reasons, the generalisability of the sample, and the potential to detect differences between subgroups, are limited. The aim of the study has been achieved, however, with standard operating procedures and tools developed to enable future collection of similar data 27 This study also builds on the legacy of Byrne and Long's 5 UK study of GP consulting behaviours to provide the foundations for a database that can enable not one but many future studies of primary care in situ.
Implications for research and practice
The recordings held in the database will support a wide range of future qualitative, quantitative, and mixed-methods research. This could include studies of healthcare communication including comparative studies and those assessing the relationship between consultation processes and outcomes; proof of concept studies such as the development of new communication interventions; and methodological studies such as the development of new coding tools. Furthermore, the recordings may also be of interest to others beyond medical research, such as linguists. Data sharing provides considerable added value in terms of minimising data collection costs, reduced environmental impact, and patient and practice burden. This will support low-cost studies including doctoral-level research, thus building research capacity in primary care. The archive can also be used for development of medical and research methods teaching/training materials with high face validity.
Having developed the necessary study materials, obtained relevant ethical approvals, and demonstrated the feasibility of collecting videotapings of routine GP consultations for the purpose of creating an archive for future research/teaching, the present authors welcome additional consultation data from other researchers to help grow the database. It is hoped that, as well as more consultations, future deposits using the current study protocols will include other aspects of general practice (for example, telephone consultations and home visits) and other practitioners (for example, nurse consultations).
Patient-doctor consultations are at the core of primary care. Greenhalgh et al argued that the drive for evidence-based medicine has overlooked the everyday context of clinical practice. 28 Each recorded consultation in the present database represents a snapshot of the context of clinical practice for one individual in the million or so consultations that take place in England alone each day. Greater understanding of the content and conduct of these consultations, through research and teaching using the archive, will help improve the process and outcomes in primary care. 
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